Background and Study Aims: The small intestine is a potential origin of bleeding in patients with unexplained gastrointestinal tract hemorrhage or iron-deficiency anemia. Most reports on the investigation of these patients describe the use of upper tract enteroscopy. The diagnostic yield of combined upper and lower enteroscopy has not been widely assessed and remains to be clarified. The aim of this study was to assess the benefit of lower gastrointestinal tract enteroscopy in occult digestive bleeding. Patients and Methods: Between 1 December 1995 and 15 January 1998, 54 patients with gastrointestinal bleeding of unknown origin were prospectively studied using upper and lower video push enteroscopy (44 for chronic iron-deficiency anemia and 10 for unexplained gastrointestinal tract hemorrhage with no potential site having been identified by other investigations). Examinations were done using a Olympus video enteroscope (SIF-100) under general anesthesia in a one-day clinic. An upper tract examination was done first, directly followed by the lower tract investigation. Results: The upper tract enteroscopy was successful in 53 patients (98%) and retrograde ileoscopy in 21 patients (39 %). In 18 (38 %) cases the technical failure resulted from the impossibility of intubating the ileocecal valve. A potential source of upper gastrointestinal bleeding was detected in 35 % of patients with chronic irondeficiency anemia and in 20 % of those with unexplained gastrointestinal tract hemorrhage. The most common lesion in the small bowel was angiodysplasia (25%). The lower tract video push enteroscopy disclosed 11 lesions in patients with chronic anemia. However the lesions, including two ileocecal valve cancers, were mainly located in the colon and had been missed by previous colonoscopy. No case of ileal lesion was detected in this group of patients. In patients with unexplained gastrointestinal tract hemorrhage, three lesions were detected but only one of these was in the ileum. Associated colonic and jejunal lesions were observed in three patients (5.5%). Overall, the diagnostic yield of lower video push enteroscopy was less than 2 %. Conclusion: This prospective study has shown that using an enteroscope as a colonoscope in the management of patients with gastrointestinal bleeding of unknown origin is of little help. It might actually be more appropriate to perform a second colonoscopy. This however remains controversial and a prospective study is needed to answer that question.
Introduction
In patients with gastrointestinal blood loss and normal upper and lower gastrointestinal tracts the small intestine is a potential site of occult bleeding. Until recently, endoscopic exploration of the small bowel has remained relatively undeveloped. In recent years, several nonsurgical methods have been proposed for endoscopic exploration of the small intestine. The recent development of video push enteroscopy (VPE), by which it is possible to reach the distal jejunum, has replaced passive probe enteroscopy, a lengthly and difficult procedure [1] [2] [3] [4] . Most reports concerning the investigation of occult gastrointestinal bleeds describe the use of upper tract enteroscopy [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] . Combined upper and lower tract VPE has been used principally by French teams and controversial results have been reported in two complete papers [16, 17] and three abstracts [18] [19] [20] . The diagnostic yield of this combined procedure thus remains to be evaluated. The aim of this prospective study was to assess the benefits of lower tract VPE in the diagnosis of unexplained iron-deficiency anemia and gastrointestinal hemorrhage.
Patients and Methods

Patients
Between 1 December 1995 and 15 January 1998, 54 patients were prospectively studied using combined upper and lower tract VPE at our institution. Of the patients, 44 were investigated for chronic iron-deficiency anemia and 10 for gastrointestinal hemorrhage with no bleeding site having been identified by other investigations. All the patients had previously undergone endoscopic and radiological studies, including gastroscopy (n = 54), colonoscopy (n = 54), angiography (n = 13) and small bowel radiographs (n = 21). Most of these explorations had been carried out at other centers and patients had been referred for enteroscopy. The median age of the study group was 67.5 ± 12.2 (range 31-86), there were 26 men and 28 women.
Endoscopic and Examination Technique
All examinations were done using a Olympus video push enteroscope (SIF-100) with a total length of 247.5 cm, a working length of 217.5 cm and an outer diameter of 11.3 mm. The combined upper and lower digestive VPEs were done on a day-case basis. General anesthesia was used (propofol, sufentamyl and cisatracurium), with intubation to avoid aspiration because of the use of an overtube. The examination began with upper digestive tract investigation followed directly by lower tract exploration.
The upper tract VPE was carried out using the classical technique, with a gastric overtube. No fluoroscopy was done. The final extent of jejunal intubation was estimated by straightening the instrument to remove the gastric loop and subtracting 60 cm from the length inserted to the pylorus [8] .
Lower tract enteroscopy was done as a colonoscopy, without an overtube after appropriate colonic preparation. The final depth of ileal intubation was estimated by the length of device introduced after the ileocecal valve had been passed.
Biopsies of duodenal and jejunal mucosa were systematically taken in patients with chronic anemia, using extralong standard biopsy forceps.
Results
Enteroscopy Procedure
The upper enteroscopy was successful in 53 patients (98%). The procedure failed in one patient with chronic anemia who had a gastric ring for gastroplasty. The median depth of small intestinal intubation was 140 ± 37 cm (range 50-210). The procedure took a median time of 30 ± l0min (range 10-60) to complete.
The lower tract enteroscopy was successful in 21 patients (39%). The failures were caused by insufficient preparation in 12 patients (22%) and tumorous ileocecal valves in three other patients (5.5%). There were 18 (33%) instances in which technical failure arose from the impossibility of intubating the ileocecal valve. The median depth of ileal exploration was 60 ±33 cm (range 5-100). The median duration of the exploration was 30± l0min (range 10-60).
There were no complications or postprocedure symptoms in any of the patients.
Results of Upper Tract VPE
A potential bleeding lesion was found by upper VPE in 15 of 43 patients (35%) with chronic iron-deficiency anemia and in two patients (20%) with unexplained gastrointestinal tract hemorrhage. The details of the lesions are summarized in Table 1 .
Results of Lower Tract VPE
In patients with chronic iron-deficiency anemia, the lower tract VPE revealed lesions in 11 cases. They were all located in the colon, and had been missed by previous colonoscopy. No case of ileal lesion was detected in this group of patients. The lesions comprised two cases of angiodysplasia, two ileocecal valve cancers, six hyperplastic polyps and one polyadenoma ( Table 2 ).
In patients with unexplained gastrointestinal hemorrhage the lower tract VPE revealed a potential bleeding site in three cases. However, only one of these (10%) was located in the ileum and arose from an aortoenteric fistula. In the two other cases the lesion was located in the colon, and had been missed by previous explorations. Overall the diagnostic benefit of using an enteroscope as a colonoscope was less than 2% (one ileal lesion among 54 explorations).
Associated Lesions
Associated colonic and jejunal lesions were observed in three patients (5.5%), including jejunal angiodysplasia and ileocecal valve cancer (1 patient), colonic and jejunal angiodysplasia (1 patient), and colonic polyp and jejunal angiodysplasia (1 patient).
Discussion
This prospective study of combined upper and lower gastrointestinal tract VPE in patients with unexplained chronic iron-deficiency anemia and hemorrhage demonstrates that the diagnostic benefit of lower tract VPE is very low (less than 2%).
The novel aspect of this study was the assessment of the performance of lower gastrointestinal VPE, a procedure that has been little used until now, and almost exclusively done in France (Table 3 ). In fact, in the majority of studies evaluating VPE performance, lower enteroscopy was not done, as it was assumed that the majority of lesions would be located in the jejunum [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] .
To answer the question of whether lower gastrointestinal VPE is really helpful in the management of patients with gastrointestinal bleeding of unknown origin, two points must be assessed. First, is the use of an enteroscope effective in intubating the ileocecal valve and progressing further into the ileum? Secondly, are significant lesions found in the ileum when it is successfully explored? As far as the first point is concerned, our study showed a technical failure rate of 33 % for intubating the ileocecal valve. This is close to reports from previous studies [16, 17, 19] . The length of the scope and its smaller diameter render the lower tract enteroscope technically more difficult to use than a colonoscope. It is possible that in the future a mother-baby endoscope system could improve the procedure of ileocecal valve intubation [21] . On the other hand, a potential advantage of enteroscopy over colonoscopy is the length of ileum explored once it is reached. The median depth of ileal exploration in our series was 60 cm, which again is very similar to that reported in previous studies [16, 17, 19] . Ideally the use of an enteroscope and a colonoscope should be compared in a prospective study of the exploration of the lower gastrointestinal tract in patients with unexplained digestive bleeding. As far as the second point is concerned, the diagnostic yield from investigating the ileum using the enteroscope was low in our study. Indeed, only one ileal lesion was disclosed in the 21 patients who had undergone a successful ileoscopy. This lesion was an aortoenteric fistula which was responsible for the bleeding. Although the diagnostic yield reported by Bouhnik and Bittoun [16] was higher, as almost 30% of lesions were situated 30-80 cm proximal to the ileocecal valve, our results are comparable to those of Chollet et al. [19] and Landi et al. [17] who found, respectively, no ileal lesion in 33 examinations and one ileal lesion in 59 examinations ( Table 3 ).
The diagnostic power of enteroscopy is further limited by the fact that any visualized lesions is not necessarily the source of the hemorrhage. This is particularly true for isolated angiodysplasias, and also in the case of noncancerous small polyp colonic lesions. In fact, it must be kept in mind that around 5% of iron-deficiency anemias arising from occult gastrointestinal bleeds will recur, and remain occult in spite of repeated upper and lower tract explorations [22] . Overall, the main diagnostic benefit of lower enteroscopy in our study was related to previously missed colonic lesions (13/14 lesions disclosed). This was also the case in the previous studies with a range of missed colonic sites from 12 to 60% [7, 10] . In the series where upper and lower VPE was used the frequency varied from 9 to 29% [16, 20] .
The results from upper VPE in our study were similar to those previously reported in the literature, with jejunal an-giodysplasia being the lesion most frequently detected. It is also noteworthy that associated jejunal and colonic lesions were found in three patients (5.5 %). This should be kept in mind when a gastrointestinal bleed is attributed to a discovered upper or lower tract lesion.
In conclusion, this prospective study shows that using an enteroscope as a colonoscope was of little help in the management of patients with gastrointestinal bleeding of un-kown origin. This was because of the relative difficulty in intubating the ileocecal valve with the enteroscope and because of the relatively rare discovery of ileal lesions when using this procedure. In the future, a prospective study comparing the use of colonoscope for a repeat classic colonoscopy, with that of an enteroscope (possibly improved by new technology) should help to clarify the best approach in that clinical setting.
